
NITRAPYRIN DELAYS DENITRIFICATION ON MANURED SOILS
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Excessive application of manure may lead to NO3 leaching to
groundwater and fluxes of nitrogen oxides to the atmosphere. Nitrilica—
tion inhibitors such as nitrapv Tin (N—serve; 2—chloro—6—(trichlorome—
thvl )pvridine) niav help to conserve manure N in the root zone h
limitini NO3 supply to denitrifiers, The objective of this study was to
test the effect of nitrapyrin on the timing and amounts of denitrification
and N20 fluxes in manured soils under conditions favorable to
denitrification. The study consisted of a laboratory incubation of soils
tinder aerobic conditions. Three agricultural soils and a sand were
included in the stud, all with high moisture and initial NO3 —N content.
Each soil received three treatments: 1) manure pins nitrapyrin (190 ing
nitrapyrin kg soil), 2) manure alone (0A5 mg manure N g

), and 3)
soil alone controls, Nitrapvrin was mixed with the manure before
addition to soil. Destructive samplings were carried out weekly for 10
weeks. At each sampling, soil—extractable mineral N, microbial biomass
N. denitrified N, and N() fluxes were measured. Nitrapyrin was
effective in reducing nitrification, thus enhancing soil NH43-N accumu
lation and possibly reducing the potential for nitrate leaching. Although
nitrapyrin was effective in reducing nitrification in manured soils, the
effect on soil mineral N and potential N supply to plants varied across
soils because of the interaction between nitrification, denitrification, and
N immobilization. Neither manure nor nitrapyrin consistently afficted
net N mineralization in the five different soil types. Microbial N
immobilization and/or denitrification were strong sinks of N that
reduced net N mineralization, Nitrapyrin did not affect cumulative
denitrification. but sonic soils had delayed denitrification when nitra—
pvrin was added Manure had a strong effect on N20 fluxes and
denitrified N in sonic soils, hut the effects of nitrapvrin were incon
sistent, Nitrapyrin significantly reduced microbial N immobilization in
two agricultural soils, The observed reductions in microbial biomass
may affect N availability beyond the time frame of the experiment
because less N will be available for remineralization, (Soil Science
2005;170:330 339i
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Fig. 2. Soil NO3 -N concentration in the control treat
ment ).. manured treatment ..-E, and manure plus
nitrapynn treatment V). The name of each soil is
indicated in the upper left-hand corner of each graph,
Each point s the mean 4). Error bars are standard
error of the mean. All manure treatment effects, week
effects, and week x treatment effects were significant
according to ANOVA rP-. 0.01)-.
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